INTRODUCTION
Newly hatched quail chicks approach, discriminate, and exhibit distinct preferences between particular colours, intensities, flash rates, and spatial patterns of visual stimuli (KavACH, i974a, 1978a (KavACH, i974a, , 1978b KOVACH & WILSON, 15 ) . These behaviours are innate, in the sense that they are not conditional on prior experiences with stimuli in ontogeny. Yet, they are also readily modifiable by simple procedures of perceptual exposure and imprinting to stimuli (KOVACH, 1977a) . Units and variations of these behaviours may be identified, efficiently and quickly in large subject populations, by procedures of mass-exposure and mass-screening (KovACH, 1977b) . These attributes, plus a fast growth and short generation time, make the Japanese quail (C. coturnix japonica) and its early perceptual imprinting exceptionally well suited for the study of genetic influences and gene-environment interactions in behaviour ( KovACH, 1974b) .
The present behaviour-genetic investigation of early visual preferences and perceptual imprinting in the quail was designed with the following interrelated aims in mind: ( ) to examine the genetic and environmental sources of individual variations in the quail's unconditional and imprinted approach choices between stimuli of different colours and patterns; (2) to study the relationship between genetically influenced preference values and imprinting effects I) A short summary of this study was presented at the XVth International Congress of Ethology at Bielefeld, West Germany, in August, 1977. 2) The author is grateful to Dr Lolafaye COYNE for her help in matters of statistical analysis, to Mr Gregory WILSON for his assistance in conducting these experiments, and to Mrs Elaine ROIT for typing the manuscript. of specific colours and patterns; and (3) to make inferences regarding genetic influences and genotype-environment interactions in the acquisition process of perceptual imprinting.
METHOD
In order to accomplish the above aims, approach-choices between simple visual stimuli differing in colours and/or simple spatial patterns were tested and compared in naive and imprinted subjects of two genetic selection experiments.
In the first experiment, two genetic lines were selected bidirectionally, for eleven generations, for unconditional preferences between a blue and a red stimulus. One line was selected for preference of the blue stimulus over the red one, another for preference of the red stimulus over the blue one.
In the second experiment, two genetic lines were selected, for four generations, for imprinting effects of the same coloured stimuli. One line was selected to maximize the effects of 12 hours perceptual imprinting to the blue stimulus on the post-imprinting preference of the blue stimulus. Another line was selected to maximize the effects of 12 hours perceptual imprinting to the red stimulus on the post-imprinting preference of the red stimulus.
Hybrid crosses (F and F2) were made and tested in both selection experiments. An unselected genetic control line was maintained and tested in parallel with the progressive generations of selected lines. Subjects from both selection experiments were tested for unconditional as well as post-imprinting choices between colours. Imprinting included exposures to colours that were and were not favoured in selection. Selection effects were also tested in relation to responses elicited by achromatic stimuli of different patterns and stimuli that combined colours and patterns.
Procedures
for testing stimulus choices. Choices between colours and patterns were tested by the binary mass-screening procedures described earlier (KovAcH, 1974a (KovAcH, , 1977a . The related apparatus (see Fig. I ) was built of 28 discrimination compartments arranged hierarchically so that a single starting compartment was on top, two compartments were in the second row, three in the third row, and so on through 8 collection boxes on the ground floor. The target end of each compartment offered a choice between two stimuli. Subjects could proceed from one to the next compartment through two trap doors in each compartment, one in front of each stimulus. Trap doors opened under the weight of subject as it approached the particular stimulus within a distance of 7.5 cm. Arrival in a collection box indicated the number of times one over another stimulus was chosen in 7 trials.
Subjects were tested and individual scores were recorded in two consecutive runs through the apparatus. A minimum time of 45 minutes was given for completing the 14 trials of the two runs, and the maximum time was 2 hours and 15 minutes. Stimulus position effects were monitored by reversing the left-right position of stimuli in the apparatus for approximately half of each group containing more than 100 subjects. Data were analyzed only from subjects that completed 14 trials, representing on the average about 90% of totals tested. Earlier data (KovACH, WILSON & O'CONNOR, 1976) revealed no essential differences between the stimulus choices of subjects completing and subjects not completing 14 trials, when they were drawn from the same genetic population and had identical developmental histories.
Subjects were dark-incubated, dark-reared, and received only the specified visual experiences prior to testing. They were placed into the starting compartment of the apparatus in successive groups of approximately 25, accumulating to no more than 250 in a testing session. Although tested in groups, subjects were identified individually and received individual scores. Average post-hatch age at testing was 27 hours, with I SD of
